267-64.15 



AU 315 



47108 



GB 1241337 
AUG 




1971 * ^ 

. 124133>^ COMPLETE SPECIFICATION 

* l SWtPT Thls <irawln ! Is 0 reproduction of 

1 :>Mtcl the Orlglnol on a reduced sco»e 




2 



1 241 33. 



2 



l^vu. use efcen-re A VftCiwnv ) 
COT J? um.L -t>BOw«e: t»J 

-ewe 



the piston, and 

Fig. 2 is the same suspension unit dur- 
ing outward displacement of the piston. 
Referring to the drawing, a piston 3 is 
5 slidable in the bore 1 of a cylinder 2 be- 
tween two stops 5 and 6 on a piston rod 
4. The piston rod 4 has an axial bore .8 
which communicates with the cylinder: 
chamb er 7, and which also communicates; 

10 ThTough a transverse bore 9 with an annul ar • 
chamber 10 between the cylinder and piston 
rod when the position of the piston 
permits. The outer periphery of the piston 
3 carries a seal 11. An "outer seal 12 con- 

15 tained in a groove 13 formed in a sleeve 
14 which is a press fit in the bore 1 seals 
the annular chamber 10 from the outside 
atmosphere. The sleeve 14 has a coned 
end face 15 which serves as a seating for 

20 a coned seal 16. Movement of the coned 
seal 16 into the cylinder 2 is limited by a 
stop 17. The cylinder chamber 7 is connected 
to a gas-hydraulic accumulator 18. 
The described suspension unit functions 

25 as follows: — 

Taking the position illustrated in Fig. 2 
as the starting position, inward displace- 
ment of the piston rod 4 will reduce the 
capacity of the' cylinder chamber 7. The 

30 resultant pressure rise forces some of 
the fluid into the accumulator 18. 
This pressure is also transmitted through 
the bore 8 and the transverse bore 9 into 
the annular chamber 10 where it increases 

35 the pressure which presses the coned seal 
16 into its sea'ting 15, the tightness of the 
seal being thereby improved. Only the 
normal system pressure acts on the outer 
seal 12. During this displacement of the 

40 piston rod 4 the position of the piston 3 
in the cylinder 2 remains substantially un- 
changed, since the friction between the seal 
11 and the cylinder 2 exceeds that of the 
piston 3 on the piston rod 4. The ensuing 

45 relative motion between the piston 3 and 
the piston rod 4 results in the transverse 
bore 9 in the piston rod 4 being covered 
by the piston 3 when a given relative dis- 
placement has taken place. Further inward 

50 motion of the piston rod 4 continues the 
build-up of pressure inside the cylinder 
chamber 7 but this cannot now be trans- 
mitted into the annular chamber 10. Since 
eventually the piston 3 will be entrained by 

55 the stop face 6 on the piston rod 4, the 
capacity of the annular chamber 10 in- 
creases to create a vacuum pressure inside 
this chamber. The coned seal 16 will there- 
fore now be lifted off its seating and the 

60 position will be that illustrated in Fig. 1. 
The outer seal 12 will also cease to be 

y under pressure. When the piston rod 4 
* moves in the opposite direction the piston 
3 will first participate in the movement of 

65 the piston rod 4 because the pressure in the 



cylinder chamber 7 considerably exceeds 
the vacuum pressure in the annular chamber 
10, and the difference in friction between 
the piston 3 and the cylinder 2 and that 
between the piston 3 and the cylinder 4 70 
will at first have no effect. Moreover, the - 
coned seal 16 will be entrained by the piston 
rod 4 until it comes to rest in its seating, 
because the pressures acting on opposite 
sides of the coned seal 16 are equal.. How- 75 
ever, in the course of the continued de- 
scent of the piston rod 4 the pressures in 
the cylinder chamber 7 and in the annular 
chamber 10 will eventually become equal.' 
Owing to the above-described difference be- 80 
tween the factional forces the piston 3 will 
now slide on the piston rod 4 until inter- 
cepted by the stop 5, thereby uncovering 
the transverse bore 9 and restoring the posi- 
tion shown in Fig. 2. At first the pressure 85 
acting on the outer seal 12 will be slight 
but this may rise to the system pressure 
owing to leakage oil forcing its way past 
the coned seal 1 6. However, any renewed 
inward displacement of the piston rod 4 90 
will at once reduce this pressure in the 
manner that has been described so that 
the period during which the seal is actually 
under pressure will be substantially 
shortened. 95 

In a modification of the illustrated em- 
bodiment the piston may naturally be fast 
on the piston rod and the seal itself arranged 
to be movable. The shape and material 
of the seals can be freely chosen, so long 100 
as the described requirements with respect 
to tightness, frictional behaviour and mov- 
ability between two stops are satisfied. The 
choice of the type and form of the stops 
is likewise discretionary. Furthermore, check 105 
valves, throttling check valves or like de- 
vices could be incorporated in the connec- 
tion between the cylinder chamber and the 
annular chamber for the purpose of provid- 
ing different flow resistances in the two 110 
directions of flow. 

WHAT I CLAIM IS: — 

1, A piston and cylinder unit suitable 
for use in a hydraulic and /or pneumatic 115 
system, for example as a hydro-pneumatic 
vehicle suspension strut or a shock absorber, 
and having a seal between the piston and 
the cylinder, a further seal between the 
piston rod and the cylinder, and a com- 120 
municating channel between the cylinder 
chamber on the side of the piston remote 
from the piston rod and the annular cham- 
ber surrounding the piston rod, wherein 
the piston rod seal comprises an outer seal 125 
preceded by a coned inner seal, the coned 
inner seal being movable in the cylinder 
between a coned seating spaced axially away 
from the outer seal into the cylinder in- 
terior and a stop which is spaced axially 130 
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still further away from the outer seal, 
whereas the piston seal is movable in rela- 
tion to the piston and piston rod between 
two stops, or the piston together with its 
5 seal is itself movable on the piston rod 
between two stops, the movement in either 
case being effective to cover said com- 
municating channel when the piston rod 
moves inwards and to uncover the com- 
10 municating channel when the piston rod 
moves outwards, the sliding friction be- 
tween the piston seal and the piston or be- 
tween the piston and the piston rod being 
lower than the sliding friction between the 



piston seal or piston and the cylinder, 15 
whereas the friction between the coned seal 
and the piston rod exceeds that between the 
coned seal and the cylinder. 

2. A piston and cylinder unit for a 
hydro-pneumatic vehicle suspension system, 20 
constructed, arranged and adapted to operate 
substantially as hereinbefore described with 
reference to the accompanying drawing. 
MATHYS & SQUIRE, 
Chartered Patent Agents, 
10 Fleet Street, 
London, E.C.4. 
Agents for the Applicant. 
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(71) I, Viktor Langen, a German 
citizen, trading as Langen & Co., of Kloster- 
strasse 49. 4 Dusseldorf. Germany, do hereby 
declare the invention for which I pray that 
5 a patent may be granted to me, and the 
method by which it is to be performed 
to be particularly described in and by the 
following statement: — 

This invention relates to a piston and 

10 cylinder unit suitable for use in a hydraulic 
and /or pneumatic system, for example as 
a hydro-pneumatic vehicle suspension strut 
or a shock absorber, and having a seal be- 
tween the piston and the cylinder, and a 

15 further seal between the piston rod and the 
cylinder. 

It is well known that gas-hydraulic sus- 
pension units or shock .absorbers require 
extremely tight seals, since leakage oil loss 

20 can be made good automatically only by the 
provision of a level control. In such cases 
the leakage oil is sometimes returned into 
the container through supplementary pipe 
means. If a level control is absent or if 

25 it is desired to do without a leakage oil 
pipe, then every effort must be made to pro- 
vide the tightest possible seals. Seals hitherto 
used all have the drawback that the pres- 
sure to which they are exposed is propor- 

30 tional to the system pressure. Although 
major leakage loss can be avoided, despite 
the build-up of relatively high pressures, 
bv using lipped seals, contact pressure be- 
tween the seal and the piston or piston rod 

35 is nevertheless thereby increased and a 
hinher rate of wear is the result. 

The obiect of the invention is the pro- 
vision of a piston and cylinder unit in 
which the piston rod seal is relieved of pres- 

40 sure when the piston is rapidly thrust into 
the cylinder, for instance by irregularities 
in the road on which the vehicle rides in 
the case of piston and cylinder units used 
as spring suspension struts. 

45 According to the present invention there 
\Prrce 25p] 



is provided a piston and cylinder unit hav- 
ing a seal between the piston and the 
cylinder, a further seal between the piston 
rod and the cylinder, and a communicat- 
ing channel between the cylinder chamber 50 
on the side of the piston remote from the 
piston rod and the annular chamber sur- 
rounding the piston rod, wherein the piston 
rod seal comprises an outer seal preceded 
by a coned inner seal, the coned inner seal 55 
being movable in the cylinder between a 
coned seating spaced axially away from the 
outer seal into the cylinder interior and a 
stop which is spaced axially still further 
away from the outer seal, whereas the piston 60 
seal is movable in relation to the piston and 
piston rod between two stops, or the piston 
together with its seal is itself movable on 
the piston rod between two stops, the move- 
ment in either case being effective to cover 65 
said communicating channel when the 
piston rod moves inwards and to uncover 
the communicating channel when the 
piston rod moves outwards, the sliding fric- 
tion between the piston seal and the piston 70 
or between the piston and the piston rod 
being lower than the sliding friction between 
the piston seal or piston and the cylinder, 
whereas the friction between the coned seal 
and the piston rod exceeds that between 75 
the coned seal and the cylinder. 

The advantage afforded by this arrange- 
ment is that in the course of major in- 
ward displacement of the piston, when said 
communication is closed, a vacuum pres- 80 
sure is generated in the annular chamber 
which relieves the pressure on the piston 
rod seal. This means that the piston rod 
seal need function only at normal or slightly 
increased system pressure. 85 

An embodiment of the invention is 
schematically shown by way of example in 
the accompanying drawing in which: 

Fig. 1 is a hydro-pneumatic vehicle sus- 
pension unit during inward displacement of 90 



